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on fonstinear Properties of Single Big aes of: BaTiO With 


Additions of Pb and Single Crystals of Triglycine Sulfate in 
a Strong Eleatric Field (0 nelineynykh svoystvakh monokristallov = §& 
BaTi0z 8. dobavkami Pb i monokristalloyv i aa a 2 vo 
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Tavestiva Akademii nae: SSSR. Seriya fistcheskaya, 1958, 


Vols "225. Nr 42, PP. 1465~ 1468 (USSR) 


the ‘Soatsvenie ‘Piterrelation between electric veltege’ ana space = 


- figure 1, a connection between various harmonics of charge, of 


Cara 4/2 


-noelinesrl ty, ee triglycine sulfate N =80, for BaTio 


voltage of the alternating and the constant field and‘ the 
_ geometrical ‘characteristics of the loop can be found in | 
. accordance with*Mezon's method (Ref 1). The triglycine sulfate 


and BaTi0, single crystals investigated have shown a strong i 
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_ On Non-Linear Properties of Single Crystals of SOV /46—-22—4 2014/33. ore 
: BaTio, With Additions of. Pb.and Single Crystals of Triglycine Sulfate ina 
Strong Electric Field ee : 


Sin the strong electric field (BE, >E,) and high values of the 
loss angle ted (for triglycine sulfate ted ay = 3.8 for 
aa Baio, ted 1.2). In.triglycine sulfate single crystals a 


considerable divergence of the curves illustrating the . a 

~ dependence of ‘the dielectric constant € on the field tension | 
(of both, the alternating and the constant field), which were - 
‘plotted at an increase and decrease of the voltage, was observed, 
This divergence.of € curves indicates a good electric "memory" 
‘of triglycine sulfate, There are 6 figures and 2 references, 
1 of which is Soviet, ae 
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ae Re aeons : : : . . SOV/20-122-1-14/44 
-- On the Peculiarities of the Domain Structure of Ferroelectrics, Made Ap- 
Parent’ by Electron Microscope Visualization . So 


», xistence of a natural raised profile (rel'yer) of the ferro- 
electric: poly-domain crystal. This raised profile ofthe 
surface is caused by mechanical tensions on tha boundaries 
- Of the donaing which, in turn, are caused by the interaction 
or their electric dipoles. The use of a translucent electron 


: microscope and of colloid and coal imprints permitted the 


on imprints taken inmediately from non-proceased crystals. 


and from etched erystals. The authors etched crystals of 
BaTio, in concentrated hydrochloric acid for 5 ~ 19 minutes, 


The processing of the samples -ig described in a few lines, 
The authors then describe the resulta of the preliminary in. 


Cara 2/4 - dmprints, This natural profile is cauaod by spontaneous de 
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On the Peculiarities of the Domain Structure of Ferroelectrics, Made Ap- . 
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formations (which are connected with electrostriction Phenomena) of 
. the domainga, A figure shows a typical Picture of the domain 
structure of Baio in 1000-fold enlargement. With an 8000- 
>. fold. enlargement, the authors detected details of the shape 
| Of a single domain. In the case of dill greater enlargements 
(25 000-fola) the details of the boundary between the domains im 


> the ferroelectrics, The results of this paper doncern single 
crystals of BaTio, and potassium sodium tartrate, The authors 


- thark VY. I. “Osokina and 7, p, Filippova for their help and 
VAS Timofeyeva who Placed the Single crystals of BaTi0 


st i ae ak at the authora' disposal, There are 4 figures and 7 references, 
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- PeRtopToany Kristallografiya, 1959, voi 4, :Nr1, pp 121-123 0 
tere oa) #1 plate (UgsR) med ee 
os “ABSDRAGD: * the. guntaca structure of a single erystal of BaTi0; has 


been Studied above and ‘below the Curie point by optical — 

~ reflection microscopy and by stereo-electron microscopy, 
Surface deformations of two types were found: 1) elastic & 
disappearing above the Curie point and 2) inelastic, 7 
Trenaining: above the Curie point, Crystais made in 

' various wys behaved differently, Electron microscope: . 

-- stereopairs were measured photogramnetrically and gave 

_& value of 600 & for the depth of the relief bands in a a= 

- "quasi-elastig" example, In an in laétic spécimen ; 

Ge the corresponding depth was 2 000 t The form-of the . 

’ relief waves appeared rectangular, ‘The relief seems to 


1 TTT 
z i iii BUS SCR ent | 


fiere tien tiannanin ater e 
UL UTILLEE 
CIA-RDP86-00513R002064710011-9' 


f 


i 
i 


APPROVED FOR RELEASE: 03/15/2001 


11-9 
- 13R0020647100 - 
RELEASE: 03/15/2001 pari iamibatcll spac Banu CES ETE uty 
BRE ee TERRE RAH BSE Uo en a SEL _ Pee ; | sk | Ped : 


if 


ee ae Fale Ogtele23/2g 
~ Microrelier and Domain Structure on the Burtade’ or 3333/26 Crydal 


“of Bartun ay en, Dom 


 -be due to straing arising from the tetragonality of the. 
Unit cell of BaTio, (c/a = 1.01 at 20 C) on 
; Polarisation ana there is some Possibility that it could ~ 
-- be used for estimating the polarisation. 
- There are 4 figures and 8 references, 3 of which are 
' Boviet and 5 English, © 
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pi ese formation differs "face that in optical Polarisation Jf 
~ Microscopy, Harlier devices (Ref 2) used a magnetic § ff 
' field for the "magnetic contrast effegt" but this c&aused:: 
anstability. an electron beam from a Bun ig ag 


A ee dB Bough ty analogous to that of an ordinary microscope 
 Gararyo With incident dllumination Supplied through the eyepiece, 
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Re a re ea SW /70=4-.2—2 
- | The Influence $f Thermal Troatmont on th | 
a ni iuence I eo Electric 
. Properties of Rochelle Salt Containing Impurities _ 
| . (Vliyaniye termichoskoy obrabotki na elektricheskiye 
oo Bvoystva segnetovoy soli, soderzhashchey primesi) 
_  ERMODICAL: Kristallografiya, 1959, Vol 4, Nr 2, pp 253~255 (USSR) 


Rochelle salt crystals damaged by y-radiation and algo 
. erystals grown .from solutions containing impurities have 


s . been ‘studied. Crystals were grown froma solution 

containing 2% CuCO,. It was found that an abnormal lo 
was obtained which’returned to normal after annealin ad 
at 40-45" for Some hours with slow cooling (1-2 are) 
to room temperature. After some 200 hours "rest" at 

_ Foom temperature the abnormal loop returned, Measur 

ments were made on an X~csut crystal at 50 c.p.s. A ae 


CIA-RDP86-00513R002064710011-9" 


A 


rh ia 
peer) 


APPROVED FOR RELEASE: 03/15/2001 


"APPROVED FOR RELEASE: 03/15/2001 - = 
a iinet / CIA-RDP86 00513R002064710011-9 


se 1H PERU B LSD ME Ee SUE Le gst a ee 


S) @he Influence of Thermal Treatment on the Electric Properties of 
_-s; -Rochelle Salt Containing Impurities — 
“-  *". “Onqy in the presence of a domain structure, the domains. 
being in a state of rest. If the specimen is exposed to. 
Bete ge a temperature lying outside the Curie interval (where 
> ars the domain structure is present) then the state in which 
fe she the normal hysteresis loop is observed can be retained asf 
- long as necessary. If the specimen is at a temperature 
between the Curie point but a-constant or alternating = 
electric field is applied to it, under the action of which 
the crystal either becomes a single domain or undergoes a — 4 
- gontinuous process of reorientation of the domains, then 
> the state with the normal hysteresis loop is also retained. 
Graphs of the tgmperature dependence of dielectric - Ae, 
seevaptibality/SBsedmens under different conditions are —= 
“given. There are 5 references, kh of which are Sovict and 
1 Japanese and %3 figures. atria aS 
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AUTHORS : a Zheludev, I.5. and Sonin, A.S.- - 
 PITLE: | Rotation of Plane of polarisation of Light and the 


op 3 Symmetry, of Crystals ra eee, ee 
"PERIODICAL: Kristatlografiya, 1959, Vol 4, Nr 3, PP 425-429 (USSR) 
“ABSTRACT: | The changes in the. symmetry of crystals conditioned, °. - 
oo) Gm. the general case, by the changes (appearance, chango 
_ ef sign, change of magnitude) in the specific rotation - 
of the plane of polarisation of light are investigated. . 
- Phe specific rotation jn one direction is described by 
an axial. tensor of symmetry 00: 2. The gyration. 


surface of a crystal can belong to one of the four. symmetry :§ 
groups 2r2, iim, 07:2 and ped. The morphological 
oo. symmetry groups of crystals which show rotation either 

- eoineide with these groups or their sub-groups. Point . § 

‘groups which can show rotation are 1,2,3,4,6, 2:2, 3:2, 

“hyo, 6:2, m, 2.m, &m, 3/4, 3/2, i ae 
A-éhange in the point symmetry of a crystal on phase < 
transition conditioned by a change in tho rotation can be — 
found from Curie’s principle (A.V. Shubnikev ~ Ref 4). 
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S0V/70-4-3~26/32 
Rotation’ of. ‘Plane of Polarisation of Light and the Synmetry of - 
Gryetels 


se Apodrding to. this atime vole the symmetry a the oscars 

- on change. of rotation can be deterniined as the highest com-— 

* mon sub-group of the point group to which the crystal 7 
‘belongs in its initial state and the symmetry group of 

the gyration surface for the given disposition of the 

_ Symmetry elements of both groups. Hence, for any of the 
32 classes the change in. symmetry connected with a change | 
in rotation can be found. This is tabulated for all 3 wf 
classes and for the 4 symmetries of gyration surface. | 
There are 5 tables and 4 Soviet references. | _ ° 
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- AUTHORS: | Sous A.S. and. Zheludev, SOV/70~4-4~5/34 


“TITLE: | - Spatial Symmetry and Ferroelectric Phase Transitions _ 
“PERIODICAL? e Kristallografiya, 1959, Vol 4, Nr 4, pp 487-497 (USSR) 


_ ABSTRACT: Tables. are given showing, for each of the 230 space 
ae a, groups, the Space. groups Which result when a crystal 
of the initial space group undergoes a ferroelectric 
transition developing a spontaneous polarisation B, 


along one of the axes- (100), @i1), (210), dno), 
Chet), Conk)» or Cail S (for the cubic case) or other 


appropriate axes for. the other crystal systems. Examples 

of. 17 experimental transitions in various crystals are 

‘collected and all agree with the theoretical scheme. The  -. & 
tables can be used to predict the symmetry on transition, 7 7 
‘to limit the search for ferroelectric transitions or to 
find the directions of polarisation. 

The. groups are obtained by taking the highest common 
sub-group of the symmetry group of the crystal class in 
the para-electric state and the symmetry group of the 


any 
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REE Pi SA Ee Rb dels 


Se ee ee ee ee - SOV/70-4-4-5/34 
Spatial. Symmetry and Perroelectric Phase Transitions 
eee polar vector Bi, of symmetry oo.m , in the given 
orientation of crystal. and polarisation symmetry 
elements. A ferroelectric in its polarised state can 
_ belong to one of. only 68 Space groups of the 10 pyro- 
electric classes (with polar diéections). There are 
7 tables and 19 references, of which 7 are Soviet, 
eae 8 English, 1 international, 2 German and i Japanese, 
ASSOCIATION: Institut kristallografii AN SSSR (Institute of — 
fe Bo Crystallography of the Ac.Sc. USSR) 


ae SUBMITTED: May hy 1959 Pe 
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“AUTHOR: _ Zheludev, 1.8, SOV/70=4—4-16/34 
©. PITLE: The Oscillations of Dielectric Pendulums | ie age fo ge 
_. PERIODICAL: . Kristallografiya, 1959, Vol 4, Nr 4, pp 571-574 (USSR) 
“ABSTRACT: It has been established that ‘pendulums containing certain 
dielectric are able to oscillate without excitation and on 
application of electric fields to execute forced oscil- ; 
_ lations. A disc of dielectric with electrodes fixed to it: . 
is fixed to a stiff metal Spring and oscillates perpendicu~ | 
lar to it. . The motion is recorded by the reflexion ofa - 
. beam ‘of light from a mirror on the pendulum. Y-cut crystals 
- 9f LigS0,+H,0 and. x-cut discs of Rochelle salt 


oscillted spontaneously at the natural frequency of the 
_ Mechanical system ( ~~20 Cep.e8.). This occurred both with 
. Shorted and open circuit electrodes. The amplitude was 
_WVariable often pulsing at 1 - 1/100 CapeS. The temperature ~ 
- dependence was studied over the mnge +10 ~ + 35 °C for 
_ Rochelle salt and showed a. A-type curve with a pronounced 
maximum at about 24 °C. The amplitude A was proportional | 
Cardi/2 to OP/8t , where P is the spontaneous polarisation. 
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The effect’ is thus related to fluctuations in the pyro- 
‘electric. polarisation. Oscillations could be forced in all 
- Gases of known férroelectrico. An alternating field of 
5-6 kV/cm was applied. X-cut Rochelle salt, Y-cut. 
triglycine. sulphate, Z-cut GASH and discs of unpolarised 
(Ceramic BaTio, were all active. The oscillations ceased 
when the temperature exceeded the Curie point of the - 
‘material. The field dependence of the amplitude was also 
_ Studied. The effact is the formal analogy of the Be 
-Einstein-de Haas effect in the magneto-mechanical field. « 
wae There are 5 figures. a 
ASSOCIATION: Institut -kristallografii AN SSSR (Institute of 
"Crystallography of. the Ac.Sc., USSR) | 
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2 . AUTHORS: at : q gheludev, 1 OSs Romanyuk, . N- A. 


- QTPLE: “  “Buay of phe Plezolelectess polarization of the Rochelle 
Boe na See ‘Balt Crystals Accordins to the Domain st rueture Observa- 
eae eens sees y2 ey SE ge er 8 


“PERIODICAL: Kriatallografty4 1959, Vol", Ne 5, pp 110-717 (USSR) - 
‘ghul !vas-Sorokina, n, p.2f Ref ©: journal of echnical 
756-760 (1941), achieved the maximum > 
polarization of the Rochelle Salt erystals in 4.5 minutes | 
r1y. y 15° to the polar. - 
axis.. The authors cut the Rochelle Salt erystals into Oo 
10 :x. 10x 0,6 to 1. mm plates, inelined under BOe te a 
to. the X. axis. Then, the plates were polished, covered. : 
with glycerin and glass, and those plates that had lee ac 
Large c-domains or b- and e-ilomains were tested ab 
| 8.+.0,1° C by the device shown in fig. b which has two 
‘lever + piston gats bransverse to each other and 
enables the compression or a plate simultaneously OP: .. 
‘alternately along the biseebors petween the ¥ and. Zo 


“ABSTRACT! oS 


BZ 
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| Study of the Plezoelectric Polarization of the. — 75992 Aa 
Rochelle Salt Crystals According to the Domain 800 /70-4-5-14/36 a 


"-@xes. . Placed in a thermostat on the stage of a. | 
“microscope, the device permits one to observe the 
- domain alterations in the course of eonsression, to 
| control and measure ‘temperature changes by a thermo- 
couple, and periodically to take mierophotos. Thus, 
domain areas were measured on microphotos with an 
accuracy of +2 to 3%. The deformations can also be 
expressed in terms.of stress instead of strain due . earn 
- to which the orthorhombic crystals turn into monoclinic. ff 
mo, Compressing alternately in two directions, the plates —— 
were turned into monodomain, then into polydomain, 
_ _ &nd again into monodomain states, The experiments 
. disclosed: that loads: below the coercive streas of 
about 200 g/cm@. do not change the domain strueture 
even applied for 2 to 5 hours. Near the coercive 
“8tress change of the area of a growing domain is 
described by S(t) exp, -a/t), where © for a 0.94-mm- 
_. thick plate at 180 g/om® stress and 160 CU Was 6.2 minp- 
“and t;- the duration tn minutes, The same equation is 
‘valid-if the coercive field of about 40 v/em. ts con-.. 
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sidered inatead of the coercive stress. The application a 
“OF electric fields or stresses (see Fig. 5) produced ed 
“Nearly rectangular hysteresis loops, The relationship ° i 
between the applied stress, y_ or Y., and the equiva- 
_ lent electric field, EB,» parallel to the X axis is 
desneine ee ee 
| ‘deseribed by ¥, = ¥y = CryE Ls Where €,, 1s the — 
_ Plezoelectric ‘constant. There are 10 figures; 1 table © 
-. nd 13. references, 8 Soviet, 2 U.S., 2 Japanese, 1 gan- : 
_. man, The U.S. references Ore: H. H. Wieder, 3° Appl, 
ePbye.a; els 4 ISG (1957); F, *. Isely, Phys. Rev., 
Pe “ASSOCIATION: — Crystallographical Institute of the Academy of Setences 
Po eet oie Of the USSR (Institut Kristallograri4 AN SSSR), we 
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AUTHORS: Gurevich, V. M.,»Zheludev, T. Sa» Rez, L857 


ne eae phan ogeniag aos Oe : 
“mrTLR: «ss Some of the Electric Conductivity Characteristics 


of Guanidine Aluminum Sulfate Hexahydrate 


| PERIODICAL: Kriatallografiya, 1959, Yo) h, Ne 5, pp. 718-722. 
Cr eee USSR et ene og : | es ee 


ABSTRACT: . The authors describe the method and results of the re-_ 
tas sistivity measurements conducted by the use of direct | 
“current, applied to the single-crystal plates of 
uanidine aluminum sulfate hexahydrate, whose -ferro- 
electricity has been known since 1955. The plates, | 
ZY em= and 1-2 mm thick, cut off transverse to. 
the Z2 axis from different pyramids of growth. of .an 
‘artificial single crystal of the compound, were 
- gilvered sublimating thin Ag films under vacuum, sont 
dried, some polarized by an applied field above the. 
a coercive field, and the susceptibilities of both, 
, oe - polarized and natural (nonpolarized) plates were 
card 1/4. . measured by ITv~2 in dry alr (above H,S0,). No - 


val 


APPROVED FOR RELEASE: 03/15/2001 


CIA-RDP86-00513R002064710011-9" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064710011-9 


SA BES 2 Et BASE SUE EY eB i: aD TR SEP ETE TS Poe eee aE i Sas a ec hd ti $3 REIT asst He gE Bi ax cits REE eit Gao ml at ose 4 he ait msi 4 sed 


LS, ies ANS 
7¥ GHAR geben ak kes (5995 


Hex xahydrate— === S0V/70- aie 5=15756— a 


dehydration eeeuered: The resistivity changes in the: 
“course of polarization-at 3 different fields (a-curves) 
and the required time for the complete polarization at. 
various fields, E, (b-curve), are illustrated in Fig. — 
‘ls. The measurements at. various temperatures disclosed: 
anomalous (higher) resistivities at the moment of — 
polarization at about 50° 5 except in the case of 
. existence. of a residual polarization. In the viei- | 
i nity of 500 ¢ the spontaneous polarization also takes - 
place, an abrupt change of the plezoelectric effect. 


ul 
va 


a Some of the Electric Conauart 
: yo OF Guanidine- “Aluminum Sulfate: 


‘and of the 5 iit ratio see (Fig. 4) » Py means re- 


ee ee en EE ane -. sistivity at*the moment of. couiste: polarization of - 
. anaes oe natural plates; : Par the same of plates that have 
ee et ee sates been polarized previously.. It is st111 not known .. 

- whether the temperature interval of anomalies is.’ 
oo -. pelated to.the temperature of growth, which in 
ree ~ this case was 409-609 c, ‘There are 6 figures; and 
ovis wus I peferences, 2 Soviett 2 U.S., The U.S. references. 
“Card oy aaa ~ are A. N. Holden, et al,, Phys. Rev., 98, 546.(1955),_ 
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tion, The process 

filling the local levels cerry level 

scheme {is described b: a) ts /dg 

d+ KN — An(M — - anP, where dis the no. of electrons , 

passing from the normal ground level to the coud. level field. 

under action of light of intensity Z pee unit vol. and unit ; 41 of polarteation anc 

time, # is electroa concn. in the'cond, level, Jf is concn. of | ight intensity. The charge of phctoclectreta Is a function. 

local arr of 4 tre of ether in the at oy f which means that the law A errr sbatiretion OO 

concn, of holes in the normal level; = 6 appiles to photochem. processct 8 ¥ 

for — N)~ kN —y NP, where PN lapt fdlh bles for photockctets The-validity of this deduction is fully: 

ng from the normal level into the local levels per unit vol. by exptl. results. If the thermal transitions of 

in unit time owing to thermal motion, a, 9, vy ase coefls. electrons from: the norma! levels to the local levets is taken. 

of recombination; (111) dP/dt: = 4, + QmanP —-y into accoust, {0.49 = Othen the equations (Hand eye 
i NP, and (IV) P « N +n, In the deta. of the dependence , solving equations 11) and (IIT) for Q = g (ME —~ Nye/*t 

-of W on time this value can be considered proportional to (v is activation energy) take on the following ( 

4 


cam: Nos | 
i/ ‘the charge of the photoelectret. At ordinary t \Qe e@ 1 — o@ett) and Ne = (Si/5M1 ges ETZ MISE), 
h with tot oe trong light and sparsely Aled Brest: cs the Sad phototlectrets decreases with mers 


temp. ; 
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2s Keaphuke ov, Ne Tey OFdOVe Le Ney Pridkiny Vo dy oe 


+ Mogtlevakaya, be Yaey Antonov, Ae Se 


o PITLEs ae . : 7’ New | ect $< ra hic process’ Which May ‘Be Realized by : ie : i ‘ 
Soe Means of Combined. Electret Layers — See ho cen eee 


Pele oS: eee es 2 ; _ pa a eee, 
“PERIODICAL:  -Doklady Akademii nauk SSSR, 1959, Vol 1295 Nr Sy pp 1008-1017 
= ABSTRACT: .° . The present paper deale with a new electrophotographic process = 
fe oe ‘in which combined electret layers are used in addition to fe aes 
“memory properties". In 1955 Fridkin et al. (Ref 8) described 
 eleotrio photography by means of photoelectrets on the basis of 
the constent internal photoelectric polarization in ae ok 
dielectrics discovered by G. Nadzhakov (Ref 9). A layer ofa. 
photoelectric conductor with relatively high photosensitivity ae 
dnd ‘relatively low inertia is’ applied to the semi-transparent .— 
_electroge. The dark resistance of thie layer may be very low. .. 
Onto the layer of. the photgelectric conductor, a layer of a di- 
- electric with stable dack-polorization 1s applied. The adjoint 
second electrode may then be opaque. The ee 


“ process is then*realized as follows: A constant voltage is 
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"oo Realized, by Means 0 


‘applied to ‘the. 


- @feleotric) the voltage me 
. .. practically equals zero. T 
electrode an image is proje 
electric conductor. As a re 
, effect in the photoelectric 
corresponding exposed parts 
changes,’ and a stab 
dielectric. The latent 
“pead" by means of an 
-thermoelectrets. may be u 
‘curve of the combined el 
analyzing the kinetics 0 
photoelectric conductor and 
law of mutual exchangeabili 
‘the charge of the electret 


sed 
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"5 Realized b Means of Combined Electret Layers 


feat atone, where & denotes the field strength of the == 
» polarizing field and t - the duration of polarization. The = 
- authors experimented with combined electret layers, in which 05 
- gadmium sulfide (activated with copper and chlorine) were used 
ap photoelestric conductors, and zinc sulfide (also activated - 
with ‘copper and chlorine) served as electret. A diagram shows. 
the dependence of the charge of the ZnS-electret on. the field = 
-. strength of -the polarizing field. In the interval under® 
 dnvestigation ‘this. dependence is linear. The lew of reciprocal 
: -exchangeability does not apply in the case of tne combined 
. electret layers: investigated here. The authors thank Academician 
- A.V. Shubnikov. and Academician G. S. Nadzhakov for discussing — 
. ‘the ‘results obtained by the present paper. There are =. "yy 
3 figures and 17 references, 13 of which are Soviet. C yo 


CT 
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- Photoalectrets and the Blectrophotographic (Cont.) —-s0V/4485 


dovatel 'skogo instituta poligraficheskogo mashinostroyeniya (Physics 
laboratory of the Sctentific Research Institute of Printing Machinery). 


‘The authors also include work done by the Institute of Crystallography, 


Academy of Sciences USSR, the Physics Institute of the Bulgarian 
Academy of Sciences, and the Ob"yedinennyy institut yodernykh 
issledovaniy (Joint Institute of Nuclear Research) on photoelectrats 


and the possibilities of their utilization. All this mterial has 


been published in the periodical literature. Ch. I surveys problems of 


- thermoelectret research. | Ch. If deals mainly with photoelectrets. 
’ Ch. ITI 48 devoted to the electrophotographic process with emphasis on ~ 


electrophotography on photoelectrets. In this chapter the authors 
confine themselves to a brief description of the fundamentals of the 
electrophotographic process and try to demonstrate that this phenomenon 
makes possible a conventfent approach to investigations on the formtion 


of the hidden electrophotographic imige. The authors thank N. T. Kashu- 


keyev, Senior Scientific Worker of the Physics Institute, Bulgarian 


Academy of Sclencesj Be M. Golovin and L. M. Belyayev, Candidates of 
Physics and Mathematics; E. I. Adirovich, Doctor of Physics and Mathe~ 
matics; G. Nadzhakov, Academician, Bulgarian Academy of Sciences (Sofia), 
editor of the books A. Ve Shubnikov, Academicians A. I. Dealova; - 

L. Ya. Mogilevelayas and L. V. Dida. There are 136 references; 74 Soviet, 


46 English, 14 German, and 2 Bulgarian. 
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polarization of F, The polarization of crystals, measurement of | 
thus formed electric charge in F and the measurement of piezoelec- 
tric moduli, all above may be done using a special network. A cube 
of anthracene crystal is placed between the electrodes, its illumin- ZZ 
ation being perpendicular to the direction of polarization. The He | 
value of the modulus of elasticity may be obtained in approximation 
from the charge density and piezoelectric moduli for F has been_ Py 
experimentally confirmed. Both the piezoelectric modulus and change ; 
of F decrease with time according to approximately the same Law. 
F exhibit the pyro-electric effect, i.e. the change with temperature 
of the internal polarization. With increasing temperature the 
photopolarization of crystals sharply decreases. F may be used for 
electrophotography. The formation of a photoelectric picture on 
_F is explained by the process of polarization and of depolarization 
with repeated illumination. A diapositive is placed at the surface 
of a previously polarized F and the surface is {lluminated again 
_ through the diapositive. The illuminated regions are depolarized 
while the regions covered by the picture elements remain polarized, 
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ase processes of conductivity and the orientation of the domaing ie thus oon. 
1 fdemed. However, this contradiots the observation made on triglyoine sul. 
fate (Pig, '7)+, Mention is made of papers by As Fs. Ioffe, Ye. Y. Sinyakov, 
Dd. 1, Prokopalo, ¥. X,: Lozovekiy, M.D. Mashkovioh, and §, I. Gorelik, 
The authorg thank .L. Z. Rusakov for duterest in this work, There. are 


7 figures and 23 refer , 3 Anerioan, 3 British, 1 Japanese, 
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0 MYPLE,: = «Electric Conductivity of Triglycinesulfate Single 

CEE Bren ns Te Gry stale Brief. Communication. ide ae Reco 
PERIODICAL: . Kristallografiya, 1960, Vol 5, Nr 1, pp ‘2. 

i oet hates af ta? IN (USER) oo ee © : oes 


_ ABSTRACT; —- The electric conductivity of ‘triglycinesulfate, whose. 
Oates ofher properties have become well known because of ~~) 
Smumerous studies since 1956, was examined at 20-78° C 
-and the dielectric constant determined on the basis 
of obtained data. The method 1s described in the 
“authors! earlier paper (Abstract 75993). Direct 
““eurrent was applied: (to 10 x 10 x 0,3, 10 x 10 x. 
0.5, and.10 x 10 x 1 mm plates, cut off normal to 
X,Y, Z axes of the crystals) at different steady~ 
state temp ratures both below and above the Curie’ 
-.point (499 ¢). The plates normal to Y showed — 
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. rectangular symmetric hysteresis loops, Ps was. 
_. 2.4 microcoulomb per em* and 240 v/om coercive field 
at 24° ¢ and'50. cycles. The plates normal to X and 
Cp ee Wg eae 4 did not show hysteresis loops, ‘The electric: — 
LAPS EE oo Los resistance /, om em of the plates normal to Y and ~ 
| Eee - the temperature dependence of conductivity o and 
dielectric constant € are {lilustrated in Figs. 1 and. 
' 3, respectively. . Conductivity vs temperature curves. | 
eae eee _ +... for the plates normal to X and Z show abrupt turns at: 
ae tae -. 50° ¢ (just above the Curie point). The resistance 
Pe Geer a v. of plates .does not change its value with the duration. — 
_ of experiments above the Curie point, and at any tem- > 
Bena aune. B1Ong. 2. ‘There are 5 figures and 7 references; 
Soviet, 1:U.S. The U. 8. reference is: .B. 7, 
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AUTHORS: Golovin, B. M.3 Waludee I. Bay: Kashukeyev, N, Te 
’ oe 0, Pridkin, VeM. and Antonov, Ac 
 PITLE: Sie Electrophotography. of Proton Beams | 


ee "PERIODICAL! Zhurnal nauchnoy i+ prikladnoy fotografii i 
SOEs Prereh ‘kinematografii, 1960, Vol.5, No+3, pp.207-208 +. a Biete 


eee 3 A study. is reported of the sensitivity of various | 
~electrophotographic layers to fast protons. The experiments were. 
carried out on the synchrocyclotron of the Joint Institute for eee f 
Nuclear Studies. The maximum intensity of the proton beam was BE fees ee 
about 109 protons/cm2/sec and the energy of the protons was 680 Mev. 
Various electrophotographic layers were investigated, including 
“,Zn0,: ZnS, CdS. and polycrystalline sulphur, all deposited on paper. . 
’ The: electrophotographic . layers were prepared by the method described 
ina previous paper ‘(Ref.1). - The layers were negatively charged | 
- by a corona discharge in air. The charged layers were then placed 
‘dn a special holder which was fixed to the collimator with its plane 
perpendicular to the beam, . After the exposure had been carried 
out. the image was developed using a liquid electrophotographic 
‘developer described by. two of the present authors in Ref.2,. Dry 
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cs the Full symmetry of Sealers, Vectors and Second ‘Rank Tensors » 


ere components but -has not changed their absolute magnitudes. has 


2S: undergone: a symmetry operation which can be described by an 


‘antisymmetry pesne. BF ONP + There are 2 tables and 1 Sevaet 


oe reference, 
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= Changes: in the. Metta: eosertice of Crystals Occurring on the 2 EG A 
Imposition of. Electrical Fields - (The Linear Electro-Optical Effect). 


ieasatious are all dependent on the field components, Ex, By and 
ae In general the. indicatrix of a piezoelectric crystal’ is 
aie as by the field, uniaxial crystals become biaxial and a 
isotropic (cubic) crystals biaxial or uniaxial. Curie’s or A 
“Neumann's principle can be applied to obtain the symmetry of the 
s effects produced. ‘There are 4 tables and 4 references: 3% Soviet —_0”lCt 
and 1. English in Russian translation. : 
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8 AUTHORS! Romanyult, Nek, and Zheludev, 2S a | 

oa qime: A Study of the glow Electrical Polarizatson processes 


i dn Rochelle Salt by Observations of the Domain Structure 
| PERIODICAL? Kristallogratiya: 1960, Vol.5: No.3: pp. 403408 
 PEXT 2 plates of X-cut Rochelle salt about 10 x 20 * 1 mm were 


.pilvered, except for an observation hole in each, and were 
examined with 4 polarizing microscope normal to their Largest 


“ gurfaces. “An electric field of some 400 v/eom could be applied 


era area 


parallel to the direction of observations. Measurements were made 
at about 87°C. It was found that the single domain state produced 
py the field was rather unstable when the field was removed. The 
stability is less the smaller the initial domains; in these cases 
fields. an order of magnitude greater than the coersive field are 
— nesded £0 produce & single domain structure. The single domain 
state is most stable if: the majority of the initial domains were in 
cthe direction chosen for polarization. The observation that the 
. erystal sooner or. later returns to its original domain configuration 
/ .jndicates the exceptional stability of the latter. The change of 
oh “g§ with time of 4 growing component of & twin under the action 
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Salt by Observations of the Domain Structure 


“of a field which is near to coercive field strength is approximately 
described by S =k exp (~'a/t) where t is the time since the 
application of the field end. «% ‘depends on the field and the 
- Bistory..of the specimen. This law seems to be applicable over & 
- wide range of field strengths, | There is no threshold field, 
/. The smallest field observed to produce a change is 20 v/em. 
A crystal. of Rochelle salt has. a certain characteristic of 
-.  teemembering" earlier states of domain structure, With the growth 
:) (6f the field strength the stability of tha polarized atate increases 
. and this leads to the growth of the coercivity, The observed 
. decrease in the coercivity on repetition of the hysteresis cycle 
indicates that the first cycle in some measure produces conditions 
- Lacilitating repolarization of the domains in succeeding cycles. 
. There are 3 figures and 9 references: 3 Soviet, 3 Japanese and 
3 English... : nS ‘ 
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Counting the unit operation 1( no symmetry) there are - 
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( Antisymmery elements (denoted py under- 7 


ymbol): are jneluded. A scalar has the symmetry . 
a polar tensor meoo:m 35 an axial vector m.oorm 3 
00 /oo + m3 an axial tensor me OOM and a 
he symmetry (mM. OOtM «4 Others of the 15 groups 
combinat ars, vectors and tensors of 
 aifferent sorts and 5 e illustrated geometrically- 
_¢ Phe scheme py which one 0 iting groups passes ts 
another when the. various symmetry conditions are applied or 
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jn full conformity with the crystal symmetry. The microhardnegs eonere 
_. Was. measured by the Khrushchev-Berkovich method as 17.55 kg/mm 
in the X direction, 48.90 in the ¥ and 26.40 in the 2. This 0 
: correlation of hardness with conductivity (maximum hardness with 055 = 
maximum “eonductivity and ‘vice versa) i8 the opposite of that ao ha 
‘usually ‘found for metals. The electrical strength in all 
- @irections is above 100 «V/em. The effect of the spontaneous . 
‘polarisation on the longitudinal conductivity could be observed; we ‘ 


“measuring along the pyroelectric axis (Y) the electrical 
“conductivity in one direction was found to be 10% different from — 
that an the other (e.g. cuiativity ='|2-00 4 0.01] X 101° ohm cm. 
| one way and [1.80 + 0.01|X 107°. the other). This kind of me 
“measurement can only be made on pyroelectric crystals which are = 
not ferroelectric because in the latter case the spontaneous 
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The. Anisotropy of the Electrical Conductivity of Single crystals : 

"ef Lithium Sulphate, Li,50,.H,0 | i. 
: polaxisation-will have. ita sign changed by the measuring field. _ , | 
Acknowledgments are expressed to I.V. Gavrilova and I,S. Roz. - mC 

There are 1 figure and 5 references: 3 Soviet and 2 English. 
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so uatdon.of Hostess PA by single-shaped Blectric 
pulses ioe een. Gees Be bee Oo 2 
light leaving this system will depend on the direction of | 


, polarization jn the specimen, In the case of partial 7 
+ POMnrdantion reversals oo amount of light transmitted will 
be a function of the degree of reversal, The Light beam 
incident: on the specimen was kept constant and both the 
current supplying the microscope lamp and the intensity 
ce leaving the microscope eyepiece for a given polarization 
state were stabilized. The light beam leaving the eyepiece 
was intercepted DY the photocathode of a photomultiplier 
O3y-1b (FEU=18) and the resulting signal was recorded on 
the screen of an oscillogrape (aya-L (ENO~4)): single 
sy »shaped electrical pulses 0,03-3 sec: long were applied 
to the specimen from a seer ag generasor: incor Pore {ut polarized — 
relay (Pr I-5 (RP=5))> Longer pulses were applied directly. 
‘to the specimen by gwitching on and off a pattery: 
) salt were investigated 
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7 g/070/60/005/006/005/009 
g0 p03 983 14 am 
‘polarization of Rochelle Salt by sSingle-shaped Electric 
7 (area 10 x 20 mm’, thicknesses 0-2 ~- 1.0 mm). Silver. 

_ glectrodes wore doposites OF the specimens and had oe 
eee rd ee oe at the Con ee ain eh of these 
apertures was 4 mm and defined the region in the crystal 

Ear which res wavestigated, The aper ure. jin the electrodes 
: aa “were filled by drops of glycerin and were then covered with 
glass slides. The temperature of the specimen was kept 

constant to within + 0.1. ¢.and was measured by copper= 
- “sonstantan thermocouples. | qhe photocurrent was measured 
as a function of time py photographing the oscillograph 
traces. The change in the photocurrent corresponding to 
: complete polarization of the specimen from one mono~ 
- | domain structure to another was taken as equal to 100 
‘units. The photocurrents were taken 48 the direct neasure 
“of the polarization. ‘It was found that the polarization 
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nome $/070/60/005/006/005/009 rae \ 
aes ae  £032/E314 ne a ae a go : 
“polarization of Rochelle salt by Single~shaped Electric | 
\ PLB ee ee Bo oe oa . ne 
reversal time as a function of the pulse amplitude, and 
the temperature dependence of this function, are in good 
: qualitative agreement with analogous curves obtained by 
- Pulvari. and Kuebler in Refs. 9 and 10 and by wieder in. 
’ Ref. 8, who used ordinary electrical methods. well-defined 
nonlinear and, linear parts of these curves are observed \X 


A 0.35 sec, 5 ~ 0.07 sec and 6 = 0.03 sec; temperature 
ad 15 -C). Fig. 3 shows the reciprocal of the polarization 
- reversal time Wy as a function of the pulse amplitude | 
(1 = 868 Oc. 2 = 10,7 °C, 3 = 1565 Oo, 4 = 14.7 oC, 
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= B032/E514 


a ihlawataon of Rochelle Salt ‘by Single-shaped Electric nabs 

|. Pulses es : 

eo ~ 20.45 Shor ard: 6. - 23, re Sc), ‘A study was also made of. 
‘the. spontaneous. depolarization of Rochelle salt epecinens: 


The results. obtained are in good. general agreement with : 
previous | results obtained by the present authors in. Refs. 5. © a 


“. -6 non-Soviet. 


and 6. “There. are 9 ace and 10 ar eter ene? 4 Soviet. and He 


-" pSSOCTATION: eee a etauies eaeid AN SSSR 
pe ob os (Institute . of Cryetes tography of the 
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TITLE: ghe Piezoelectric Properties/of NaNO, V/\ 
PERIODICAL: 


 tavestiya ‘Akademii nauk gssk. seriya Pizicheskayas 19605 


MEXT; The rule governing the variations of point symmetry during piezo- 
8 PERT: The atPagangitions, which was eacviisyes by one of the authors — 
and -Le A. Shuvalov in Refa- 4 and 2; enabled the authors to develop & | 
crystal-physical criterion for the determination of new piezoelectric 
substances « The question &8 to whether this oriterion 15 really neces~ 


> and, therefore, requires further experiments. on cowpounds with given 
_ changes of symmetry Here; the authors describe the piezoelectric pro-. 
perties of NaNO,- The sodium nitrate mnonocrystals pred vy I. V- 


ae  Gavrilova at. the beginning of 1958 could, due to their high electrical | 
rae: Sonductivity » 


not be used for dielectric measurements. The orystals 
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ee ea aaa _- gg000 . By ts 
The Piezoelectric properties of NaNO, 9/048 60/024/01 0/009/033° ee 
ee ae ae Pe ag a B01 3/B063 ete ae 
examined in the present work were grown from a chemically pure trade- © 
. marked material melting at 271°C, using a modified method jZescribed by oe 
Obreimov. and ghubnikov in Ref.10. The measurements were made by means — 
of Vobzer's water thermostat between room temperature and 400°C and by 
"means of thermostat filled: with an organo-silicon solution No. §.be- 
“tween 100 and 200°C. mhe dielectric constant wag meagured at 500 kilo-_ 
cycles. Figs. 4 and 2 show the temperature dependence of the dielectric .- 
constant on three grystallographic axes Tt may be seen that the di- 
“ electric constants have distinct peaks at the phase~tranaition tempera- — 
oege. A Scheme providing for the compensation of conductivity (Rafe11)°S 
was used to gtudy ‘the dielectric hysteresis loops at 59 cycles. The 
- ghape of the hysteresis loop at 165°C (Fig-3) ip indicative of the 
high conductivity. of the crystal. gpontaneous polarization and coercive 


force were calculated from the hysteresis loops. The temperature de- 


% Fendences of ‘these quantities are illustrated in Figs. 4 and 5. The 


“shape of the hysteresis Loops and the temperature dependence of the 


: Soercive force indicate the considerable hardness of Nato patween room 
"temperature and 147°C, the spontaneous polarization and the coerciv 
ey eee 
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Oscillations of Dielectric Pendulums and 9/048 60/024/010/012/033 
Polarization of Ferroelectrics — Sie ts ~~ -B013/B063 oe 


“structure is also confirmed by Fig. 2. Therefrom it may be seen that the © - 

-ogoillation amplitude of the pendulum decreases with a decrease of the 
polarization produced by the application of a constant field, and that- 
~ practically no oscillations occur any longer when the domain structure — 

is-entirely "compressed". . Furthermore, the author made experiments with 


a barium titanate pendulum, which was placed in a vacuum. When an alternat- 
ing field was applied, the pendulum osoillations were found to be sub- — 


oe “ jeot:. to the same rules ag hold in the air. The author thanks S. V. Rozhkov_ 
.. and A, Yu. Kurkovakiy for their ‘assistance in’ his experiments. The present 
paper was read at the Third Conference cn Piezoelectricity, which took — 
place in Moscow from January 25 to 30, 1960. there are 2 Fines and 
3 Soviet references. 
*. ASSOCIATION: — Institut kristallografii Akademii nauk SSSR cae, ke 
ims PPE rads tet “o: (Jing es of Crystallogran of the Acade of Sciences 
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“Gae (2303, ub): : 3006/8056 S 
bee AUTHORS:  Garevioh, Ve M Ve Mand Z gheludev; Li:S< og a 
a mama: ae the Perroslectric. ae perties{vf Triglycine sulfate \ 
EG eee Bawa: = basen ais in the Frequency Range of 0.01 = 50 cps 


ace rare ” Tavestiya ‘Apademid nauk SSSR. Seriya fizicheskaya,. 1960, 
CSE ce VOL Bg Moe tty wes 1342 - 1346 


_ eens the soreaent paper TS a ‘peproduction of a lecture dolivered « on the | 
- 3rd Conference on. Ferroelectricity, which took. place in Moscow from 
_ “Fanuary 25 to 30, 1960. In an earlier paper (Ref.1) the authors ‘{nvesti- | 
‘: gated triglycine sulfate (ras) monocrystals at. very low frequencies, es- 
pecially 0.01 eps, and found anomalous hysteresis loops. Now investiga-_ 
|.) tions. are “being continued on an improved apparatus with photographic re- 
. cording of the hysteresis loops, and the range Was extended to 50 cps. 
It was possible to show that the anomalies may be observed not only at 
very, Low frequencies, but in the entire range investigated. A block dia~- 
co Bran, of the experimental arrangement is shown in Fig.1. The arrangement 
» Giffers from the usual types by the fact that an alternating sinusoidal 
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“The Ferroelectric Properties of Triglycine Shitty /6 
--- Sulfate Monocrystals in the Frequency Range B006/B0 


-. -woltage had been applied to the sample and that an inertialeas oscillo- = = : 
Scope was used.as an indicator. The hysteresis loops (Fig.2) confirmed a. 
the frequency and E-dependency of the coercive force of TGS crystals, | 

“which had already been found to exist in Ref.1. The quantitative condi-- 

_.tions-may ‘be seen from Fig.3..As the hysteresis loops become broader eo | 

_. With increasing voltage, this means that also the lossea increase with EB . 
_.. .Piged shows this (tan 6 is shown as a function of BE and temperature), a: 

_.  Fig.6. shows ‘the temperature dependence of € and the polarization P, at 


.10° cps, of the latter measurements are compared with the values from 
~ Ref.6 (Curve 3). Fig.7 shows the influence exerted by frequency and 
. field strength upon the shape of the hysteresis loops. The authors 
-... thank I, V. Gavrilova and M.-F. Koldobskaya for the T¢68 crystals and 
sD. 8. Reg for discussions. There are 7 figures and 6 references: 
oo 3 Soviet and 3 USe oe ee 
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“ASSOCIATIONS. 
mA Crystallography‘: of the Academy of Sciences USSR 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064710011-9" 


"APPROVED FOR RELEASE: stakes ert SERDRSS: 00513R002064710011- 9 


PUREE a i ee ayo a5: 2295 3 se zs 
206 BESTS ECE Da BNE IL I Fes LE FULT SS PREM SERUTLY ey Ch SST ee rye sare 
as aaa TR = ane 
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ere AUTHORS: | Mamonovy wer Te and Zheludev, £8; , co ll 
ee MITE: = gome: Special ‘Properties of Seignettocleatric maetiga 
ge reat oo" and. Ferromagnetic Toroids, ith Rectangular pistons 8 


-Loo 


. ae 'tavéetiya Akademii nauk SSSR. Seriya piplensenyes* 
T1960, Vols 24s How, 115 Pps 1421 - 1425 : 


sears TEXT: This: is the. “reproduction “of a lecture delivered at the Third 
~“@onference on Ferroelectricit which took place ‘in Moscow from 
" January 2) .to 1960. The paper under consideration gives results 
“ eoncerning ‘the polarity reversal characteristics. Details relative to 2 °.\ 
hysteresis are first dealt with.. Fig. 1 shows a loop recorded oscillo- _— \ 
graphically and e xhibiting the characteristic time marks, type, and - 
- position of. which allow the rates of polarity or magnetic reversal to 
~. “be inferred. The polarization eine) of seignettoelectric 
feosrenneney ‘elements is much quicker in the vertical part of the: 


‘ ie ae ast Mb 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064710011-9" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064710011-9 


a8 Ug EA ise Bice at one us TEP Seas BOCAS RET E ER FESR SE BRE Fi PRE ETNEE fe fl PASE RE 


NOSE SEs 2 


Some Special Properties of Seignetto- 53/048/60/024/011/031/036._ 
'. electric Materials and Ferromagnetic _ B006/B060 eres 
_. Toroids With Rectangular Hysteresis Loop 


loop than in the horizontal one. The commercial use of such elements... - 
requires the quickest switching possible; here the switching regulation... 
_ principle is‘a pulsed one. Fig. 2 shows the signals of the switching — ae 
of such elements. The study also covered the switching duration y 
~. ag a funetion. of the field strength applied. Fig. 3 showst and 1k 
_ as functions of H and EB. 1/C = p(E-E,) and for seignettoelectric 
materials 1/¢ = (1/S)(H.- H,), where ysis the domain mobility coeffi- 
“cient and’S is the switching coefficient; both of the coefficients — 
-are dependent upon the physical and chemical perameters of the material. 
“Measurement data of various specimens are compiled in a table. The. 2 
final discussion. comprises some details concerning losses (line losses, 
~  Josses due to piezoeffect and electrostriction or eddy currents and 
-< mMagnetostriction, respectively; losses due to relaxation processes). 
oo. @here are 3 figures, 1 table, and 4 references: 2 Soviet and 2.05. 
oe ‘ASSOCIATION: Institut kristallografii Akademii nauk SSSR : 
—. J... (institute of Crystallography of the Academy of Sciencee f 
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an eee 1960, Vol. 24; No- 115 pp. 1436 - 1439 eam 
: | ghis is the ‘peproduction, of 6 lecture delive 
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“SGommon: and: Differentiating aapests in. 8/048 coocs/ors/035/03 
>. -Antisymmetry, Magnetic piarate and. - 8006, BO60 
ng AMO ber | Symmetry. fee ace Hones ; 


mee copevatéona: for napickis. neopection was made use of in this connection. 
‘ Methods.and difficulties: involved by this generalization are discussed 
-' ‘and. compared,: from the group-theoretical point of view, with the 
“generalizations. for the description of antisymmetry. The relationships .. 
. 1, existing between antisymmetry operations and operations of total e 
.  gymmetry are discussed and compiled in a. ‘table. The vector and tensor 
‘representations — of some total ‘symmetry groups are discussed and the VB 
~ generalizations in total symmetry are considered, It is finally pointed 
out: that the latter can be successfully used for describing the 
- symmetry and the special properties. of pyro-, seignetto-, and anti- 
seignettoelectric materiale: There are 1 ‘figure, 1 table, and 11 Soviet 
<referencess  _ ae) 
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GHELUDEV, I. S. 


~ Doe Phys-Math Sci ~ (diss) "Several electrical properties of 
-@pystals.. Pyro-, piezo-,:and ferroelectric crystals in view | 
of their-symmetry." Moscow, 1961. 19 pp; (Moscow State Univ 
.. dmeni M. V. Lomonosov, Physics Faculty); 150 copies;free; (KL, 
- 9-61 sup, 217); list of author's works at end of text (24 entries) 
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the reverse electric field to the Layere On radiation the density of the 


- gurface charge remained practically unchangeds 4605 the indicated effect is. 
+0  Peperiments were conducted in order $o obtain and 
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Method. Activated ZnS powdery was dispersed in an alcohol solution of poly- 
menylbutyrale The Layers, which were approximately 100/v thick and coated on m | 
paper, were subjected +o a coroné discharge and exposed through a negative a. 
Pim,’ A standard incendosesr pulb, where TLum =2850°K, served & the light 
gourcee The use of ‘light filters permitted the layer to be exposed in aif- 
we perent apectral regionse | The Latent image was visualised by applying a re- 
“ . yerse electric field to the exposed Layer. ‘In this way images could be ob- 
 tadned in the near infrared region for reife At present, the gensito- . 
metric aspects of this process, the resolving power of the layers and other 


‘process studied by then ig basically different from the photographic process ss, .. 
 desoribed by H,Kallmann and Je pennert (Réf. 2! J,Opt.SoceAmerices 1958, ABsyrg 
| 812)e ‘TeNe Orlov and AeMl,Bonoh-Bruyevich are thanked for their helpe my 
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ie ee 12160. 133) Ny, 1063) ek E032/E314 | he 
“". aTHORS: © Fotchenkov, A.A., Zheludev, I.S. and Zaytseva. M.P. 
.PITLE: . _Electrostriction of Single Crystals of Rochelle 
ie uae Salt © ig ees 


 “PERTODIGAL: | Kristallografiya, 1961, Vol. 6, No. 4, : gi 
gh OS co Bp? 5760= 5BL) teh tS 


~ PEXT:. In distinction to linear dielectrics (Ref.:l =: 

. Fotchenkov and Zheludev - Kristallografiya, 1958, Vols 3, 

Nos 3, pp» 308-314) ferroelectria exhibit. a much greater 
‘electrostriction effect. Up to now, the electrostriction 

coefficients of ferroelectrics have been largely measured by is 
indirect methods. . Allsopp: and Gibbs: (Ref. 11 - Philos. Bathe 
“Mag. 1959, Vols 4, Nos ‘39, pp-: 359-370), G. Schmidt (Ref. 10 - pes 

_ Be Physik; 1956, 145, ppi. 534-5425 Ref..12 - Naturwissen- 

- -gchaften; 1958, Vol. 45, Noe 1, pps 8-9) are said to have 
been the first to determine the electrostriction coefficients “ 9 
of barium titanate by direct measurement of the deformation 7 

which appears under the action of an electric field. In 

“previous: work, the electrostriction coefficients were determined 
> Card As) o 
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“from the relation between the deformation of the specimen and he ; 
ithe square of the spontaneous polarisation. No account was 2 
taken of the effects due ‘to the reorientation of the domains 
in the electric tields. The present authors define the . 
electrostrictional deformation of ferroelectrics as the ==. 
deformation which is proportional to the square of the electric 
field independently of the mechanism giving rise to the 
deformation. The apparatus.described by the first of the 
present authors.in Ref. 13 (Kristallografiya, 1957, Vol. 2, 
“No. 5, pp. '653 ~ 657) has been used to carry out a detailed 
study of the electrostriction properties of Kochelle salt. 
Particular attention was: paid.to electrostrictional deformation 
due to reorientation in the domain structure. In the present 
work, the degree of polarization of Rochelle-salt specimens 
and their phase-transition temperature were controlled with 
the aid of the hysteresis loop obtained in the "usual way’: 
The Rochelle-salt specimens (5 x 10 x 20 mm along the X, Y 
and Z axis) were placed in a thermostated crystal holder 
lescribed by the first of the, present authors (Ref. 14 - 
_brigtg}dosrafiya, 1960, Vol. 5, No. 3, pps 415 - 419). 
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= Mie elicotvodse Werecin tho. Pou of silver foil and the 


-. deformation. of the specimen: was measured at twice the frequency. 


Card 


of the applied sinusoidal voltage. Fig. 2 shows the dependence 
of the electrostriction of a Rochelle-salt specimen (X section) - 
on the magnitude of the applied electric field (V/cm) at. 
600 kc/s: and © T = 22 °C. The thickness of the specimen. 
‘Was: 2mm. Curve ‘1 shows the electrostrictional deformation 

ee and Curve 2 the. electrostriction coefficient Trai? 


pre 3 shows the : dependence: of the electrostriction coefficient so 4 
R,,. for Rochelle salt as a function of a (constant) 


‘polarizing field (V/cm) with Ev = 140 V/em and T = 12 °C. 
Consideration of this figure shows that even small constant 

. fields remove from the polarization reversal process a large 
-fraction.of the domains. A comparison is then made between 
the electrostriction coefficient Ria for Rochelle salt 


- and the coefficient Q,,a8 reported by Mason (Ref. 2 - Piezo- 
: electric: Crystals ‘and Their Application in Ultra-acoustics, 


Izd. 375 Moscow 1952). 


pea Sarat Lem Dhdadtttcs a baie 


Tr TT 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064710011-9" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064710011-9 


3d TAS ds Bop SARC SoA ELE HY MEY EA Rees Ua ger FER PEER EER RIT 
: PER FH HA ee I IP SET TES a ON a FoR SC D BORED 


Hoe MEP AIEEE SS) CURIE USL ITE E3? Gs SIE ELDER SD tt 2 tae ge AEE 
Fld DEI MESSER ERE SANS EAGAN TSG ER RNG OG UG MARIS NE CRD 


25893 | 
eine Cerne : 8/070/61/006/004/005/007 
Electrostriction of .. ae: . . 'E032/E314 © : o 


| The two coefficients are related by: 


oe ST 
oes S13 


| on : | 
: where és, 48 the dielectric constant. It was found that _ 
with E_'= 380 V/em, es, = 160. For the same field - 
Ry ~~ 0.07 x 107° CGSE and hence Q,, % 430 x 10°" , ‘This 
‘is greater by a factor of 5 than the value reported by Wood 
cand Mason. ° It is stated that the discrepancy may be due to 
‘some unknown errors in the results of Wood and Mason, who 
measured the spontaneous polarisation from the hysteresis 
loops while-the spontaneous deformation was measured in the 
polydomain state. Fig. 4 shows the temperature dependence 
(heating) of the electrostrictional deformation of Rochelle 
salt (X section) for different values of the alternating 
field (Curve 1 - E. = 110 V/cm; Curve 2 - E = 90 V/cm; 
“Curve 3 - EV= 70 V/cm). The traces on the right were obtained 


at TTT 
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with ES = 110 V/em; ct giperatures are indicated below the | 


#5, Lopes Finally, Fig. 5 shows the temperature dependence of 


Ryys calculated from the data shown in Fig. 4 (Curves 1, 2 


and-3 correspond to E. = 110,. 90 and 70 V/cm, respectively). 
'. The general conclusion “is “that all the relationships obtained 
- can be explained on: ‘the basis of the behaviour of the domain 


-. structure in an electric field. A schematic representation 


of the deformation of a. ‘ferroelectric in.an alternating 
o ‘electric field is shown in Pigs 1, in which Curve 1 shows the 
applied field ‘and Curve 2 the deformation as a function of time. 
The diagrams below the graphs illutrate the mechanism of the 
“deformation of the crystal and the domain-reorientation 
process. . Acknowledgments to I.M. Sil'tvestrova and 
' LeAe Skopina for carrying out the experiments. 
- There are 5 figures and 15 references: 8 Soviet and 
-7 non-Soviet. The four ‘latest English-language references 
- quoted are: Ref, 3 - W.P. Mason - Phys. Rev., 74, 1131-1147, 
‘1948; Ref. 5 - M.E. Caspari, W.J. Merz - Phys. Rev., 80, 
a 1082-1089, 1950; Ref. 7 - W.H. Bond, W.P. Mason and 
Card O49 2 . 
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H. Je ‘McSkimin - Phys; . Reve: 82, hho, 1951: 
: Ref.-11 mAs He: “Allsopp, D. Fe: Gibbs - Philos. Mag:, hi 39) 
- 339-370, 1959- 
ASSOCIATION: : Institut fiziki Sibirskogo otdeleniya AN SSSR_ 
: (Institute. of Physics of the Siberian Branch . 
of the AS USSR) 
'-. Institut kristallografii AN SSSR (Institute of | 
Crystallography of the AS USSR) 


_ SUBMITTED: January 9, 1960. 
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 £4,9%0 971/37, TES eee £132/E560 : 
oi AUTHORS 1 - Zheludev, I.S., Filimonov, A.A., Yurin, VA, and... 
co Remanyuk, NoAe 


0 PEPLE: © ‘Phe ‘observation of the domain structure of ferro- 
Sue Bos electric crystals by means of electroluminescent ~ 
po eS materdade oe iar a -_ 
PERIODICAL: Kristallografiya, 1961, Vol.6, No.5, pp.676-680 
apa ee + 1 plate fais Mee iat eed: 
PERT 8: A ‘basically new method of. showing up the domain ~~ 


. structure of a ferroelectric has been tried out, It consists in 
cusing a paste of ZnS in a silicone oil spread on one surface of a || 
“plate of the crystal cut perpendicular to the ferroelectric axis. 
An electrode is applied to the opposite aurface and a transparent 
“eleéetrode is firmly pressed down on to the luminescent paste. A. 

glass plate coated with Sn0, will serve as the latter. When an. 
alternating voltage is applied across the assembly the field. 

divides itself between the two layers inversely as the dielectric 
- .¢onstants. A frequency below 1 kc/s was used, higher frequencies | 
~ giving too much heating. A constant field can be applied ta hold — 

“the domain structure fixed. |The polarization of the domains then 

Card 1/2... ci = 


ain 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064710011-9" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86- ports noos Oe T00tt 9 


So BAA 25s SST BT 3 aT a SHR A  TSTE MEAT TEE MAUS RG a DES BEEP EEE BUTTE 2H eee pan 


3 oa) j 
aa 
gE 


The observation: of. the demain wove s/070/61/006/005/003/011 
ee & £132/£560 
- ‘adds and subtracts ° from the alternating field and at the optimum 
value regions oppositely: polarized can be seen as light and dark, 
“The method has been successfully tried for specimens of triglycine 
sulphate. and guanidine aluminium sulphate. Specimens with the 
domain structure stabilised by irradiation with gamma-rays have 


'.. been preferred. | These have a very large hysteresis for the 
“reversal of the polarization of the domains and are not so | sie , 
disturbed by the applied voltage as other specimens. The resolving | * 
power ‘is: poor.. -There are 5 figures and 18 references? 


ee i Soviet and: 5 non-Soviet. The English-language references read : 
as follows: Ref.l: W. I..Merz. Phys. Revs, 95, 3, 690, 1954; 
 Ref,8: H. Toyoda, S. Waku, H. Hirabayashi, J. Phys. Soc. Japan, 
“24, 8, 1003,.1959; Ref.93 G. L. Pearson, W. L. Feldman. Bull, Amer. - . 
S Phys, Soce, Ty 336, 1958." 
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“anomalous ‘conductance in the phase transition region and 
- anisotropic conductance of triglycinefluoberyllate single 
ee Kristallografiia 6 n0053778-779 .S~O 161, 
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aaee BOE Ge ee a. oe £039/E435 
AUTHORS: © Yurin, VeAc, Baberkin, A.S., Zheludev, 1.8. 


- PITLEs, “The influence of yY-radiation on ferroelectric 


properties of crystals of guanidine (aminomethanamidine) _. 

oss aluminium ‘sulphate: i a 
PERIODICAL: Kristallografiya, v.7, nol, 1962, 147-150 

TEXT: ‘Preliminary results are presented of an investigation of 
the influence of y-radiation on the ferroelectric property of a 
single ferroelectric crystal of guanidine aluminium sulphate 
(GAS) C(NHg)3A1(S04)2°6H20. The sample was placed ina 
holder with electrodes and arranged so that its hysteresis loop 
could be directly observed during the exposure (carried out at 
room temperature). The exposure of a non-polarized sample 
caused its normal single hysteresis loop to change gradually into 
a double loop (see Fig.l a,6).. The critical field Ecr 
increased proportionally with the dose of radiation, At the same 
time the coercive field Egoer increased in both halves of the — 
double loop. If the exposure was carried out after applying to 
the sample a constant field E- greater than its saturation 
Card 1/20 go} 
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field: Raat (ise. Single’ domain condition) then, after ica aintion | 
and removal of E=., instead of a double hysteresis loop there was 
a single displaced loop (Fig.1®8). The displacement field cole 

algo increased proportionately with radiation dose, The: 
‘direction of displacement was opposite to that of the external 

field Es». ° No noticeable increase in saturated polarisation 

- Pgat was observed up to.the maximum dose applicd (80 Mr). 

.. There are 2 figures, 
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Be ea yee £132/E460 
Jo. AUTHORS: - -gheludev, LiSes Lelekovs VeS+ . 
TITLE: _. The converse piezoeffect in Z-cut crystals of 


ee gees guanidine aluminium sulphate (GAS) 

- peRIODICAL: Kristallografiya, ¥.7, NOs3, 1962, 463-465 . 
TEXT: Normally, the direct measurement of the piezoelectric . ae 
coefficients in the regime of the converse piezoelectric effect is. 
extremely rare but in the case of GAS it happens to be possible. | ¥- 
The. modulation interferometry described by G.S.Gorelik (Dokl. : 


AN SSSR, V283, noe4, 1952, 549) and T L.Bershteyn (Dokl. AN sssR, 
v.94, nos, 1954, 6 5) is used. Periodic displacements down to 


amplitudes of 0.05 A. can be measured at 20 to 26000 c/s over 4 
hs temperature interval. of: -20 to +100°C corresponding to an accuracy 
dn the piezomoduli of 0.5 to 1%. 4 for GAS has been measured 


. for polarizing fields up to 60 kV/em at 900 c/s. Typical curves 
. for unipolar and non-unipolar specimens of Z-cut GAS are given. 


la polarization equal to that produced 
1d is 270 kV/em and corresponds to & 
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4 


spontaneous” polavieat ion “of. 0, 33. x 10° ~6 coul/cm* an good agreement 
with’ values: obtained from’ the hysteresis loop, There is 1 figure, 


| ‘[abstracter's note:.. The: substance is stated to be guanidine . ff 
aluminium sulphate — GAS ue: it is probable that the hydrate af i 
GASH is meant ,} oe Ba =e ea 
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: cs AUTHORS! -Zheludev,. ‘I.S., Tagiyeva, MM. ; tri gs Se a “ 
~ TITLE: _ The electrical polarization of pyroelectric crystals.” 


eee on isotropic compression (or extension) - scans 
-» PERIODICAL: Kristallografiya,,v.7, no-4, 1962, 589-592 


TEXT? The, piezoelectric moduli for hyarostatic compression or 
-- extension dpygy have been measured for crystals of tourmaline, —. 
“ potassium tartrate, lithium sulphate and ramnosec, From these oa Es 
“values the spontanedus polarization has been calculated. The ad 
<< dependence of the uffipolarity of X-cut specimens of Rochelle salt | 
:) On area has been stiidied. The specimens, cut into plates : 

- pegpendicular to th ‘pyroelectric axes, were compressed by 

. gageous No from a cylinder, earthed and then, after release of 

| thg, pressure, the chgfges generated were measured by an 

- el@ptrometer. — ‘A théfmocouple measured the temperature of the 

“. specimens. The accuracy was about 4%, Temperature changes are 

“ gonsidered not to affect the measurements. The spontaneous 


_ polarization Po: is calculated from the formula 


| Poles3 - 811 ~ S22 72812) = Shydr 
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and does not become small ee: 
The unipolarity depends on the . EVE 
There are 2 figures and 1 table, 
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Co obeeaie _ Zheludev, I.8., Tikhomirova, N.A,, Fridkin, V.M, 


TITLE: _ The ferroelectric properties of tri 
mar ec: under high hydrostatic pressure 
- PERTODICAL: Kristallografiya, v.7, no.5, 1962, 795-797 
_ TEXT: . The conductivity and ferroelectric properties of crystals af 
-of triglycine sulphate have been measured under hydrostatic: © 7 i? 
se Pressures of up to (25000 atm... The pressure was applied ina = SO 
‘multiplier, isopentane being used to transmit the pressure, which |— 
Was. measured with a4 manganin resistance manometer to an accuracy 9; 
-- Of 100 kg/em2 ,: The temperature was controlled-.to 1°C and the 
hysteresis loop at 50 c/s was recorded together with the a 
susceptibility at 800 c/s. With increasing pressure the height . . § 
of the loop (spontaneous polarization) decreases by a factor of 3 ss : 
(at the highest pressure and the coercive field increases Slightly, 
_-. The dielectric constant decreased monotonically with pressure to 
"about 50% of its value at atmospheric pressure, The reverse 
current increased by a factor of about 2 and the Curie : 
_,. temperature rose by 1.6 x 107-3 °C/atm. . The results show that at 
Card 1/2. 000 P ce Gene 2 at i ee aes 
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